Chromium can reduce the mutagenic effects of benzo[a]pyrene diolepoxide in normal human fibroblasts via an oxidative stress mechanism.
The interaction of multiple carcinogens on human cells has not been extensively examined. This study reports the results of experiments in which normal human fibroblasts were exposed to both benzo[a]pyrene diolepoxide (BPDE) and potassium dichromate. The effect of four different treatment protocols on the cloning ability of the cells and the mutant frequency of the HPRT gene was determined. The combined treatment of both carcinogens caused a slightly greater than additive decrease in the cloning ability of the cells when compared to cells treated with the individual carcinogens. The result was the same regardless of the treatment protocol used in the experiment. The results of the mutant frequency experiments, however, varied dramatically with the protocol employed. The mutant frequency in cells which were simultaneously treated with both carcinogens was dramatically reduced from the mutant frequency found when cells were treated with BPDE alone. This antagonistic effect was not present when cells were either pretreated with potassium dichromate prior to BPDE or incubated with potassium dichromate following BPDE treatment. The observed antagonistic effect was the result of oxidative stress produced by chromium since it was completely or nearly completely reversed by the addition of either vitamin E or catalase to the cultures.